ABSTRACT -Context -Although endoscopic esophageal variceal sclerotherapy has been largely supplanted by variceal band ligation, it is still performed routinely in many institutions, especially in developing countries. Intramural esophageal hematoma has been described as a rare complication of sclerotherapy. Risk factors have not been completely established. Objective -To demonstrate the incidence of post-sclerotherapy intramural esophageal hematoma in our hospital and discuss the possible factors involved. MethodsThis is a retrospective observational study made at the "Hospital Universitário Clementino Fraga Filho", Rio de Janeiro, RJ, Brazil, reviewing the medical records of all esophageal variceal sclerotherapy procedures performed from April 2000 to November 2005. The evaluation of the clinical, laboratorial and endoscopic features in our patients and those reported in the literature was also done. Review of literature was performed through MEDLINE search. Results -A total of 1,433 esophageal variceal sclerotherapy procedures were performed in 397 patients, with an intramural esophageal hematoma incidence of 4 cases (0.28%). Three of our patients developed additional complications, and one death was a direct consequence of a rupture of the hematoma. Nineteen well described cases were reported in the literature. Intramural esophageal hematoma occurred mostly after the forth esophageal variceal sclerotherapy session. Coagulation disturbances were present in the majority of cases. Conclusion -Intramural esophageal hematoma is a rare complication of esophageal variceal sclerotherapy and its incidence in our institution was similar to those observed in the literature. Our study suggests that this complication occurs as a result of a fragile esophageal mucosa after previous esophageal variceal sclerotherapy sessions. Impaired coagulation, although not essential, could contribute to hematoma formation and extension through esophageal submucosa.
INTRODUCTION
Endoscopic variceal sclerotherapy (EVS) remained the mainstay of variceal bleeding treatment for decades. Over the past 10 years, endoscopic band ligation, with its reduced rebleeding and complication rates, has largely supplanted sclerotherapy as the method of choice in acute and secondary prophylaxis (14, 23) . However, EVS is still routinely performed in many institutions, especially in developing countries (9, 20) , as it is less expensive and more widely available than banding. Recent data from the American College of Gastroenterology GI Bleeding Registry shows a still surprising utilisation of EVS in acute index bleeding (36.8%), in rebleeding (30.4%) and in elective secondary prophylaxis (12.6%) (31) . Intramural esophageal hematoma (IEH) is a rare condition in which an intramural hemorrhage leads to a varying degree of submucosal dissection of the esophageal wall (26) . It is a rare complication of sclerotherapy, with an incidence of 0.3% to 1.6% (7, 18, 27) . Until now, the risk factors associated with the development of this complication have not been completely established.
Our objective is to demonstrate the incidence of post-sclerotherapy esophageal hematoma in our hospital and to discuss possible factors involved, by the review of our cases and of those well documented from the literature.
METHODS
A retrospective observational study was performed at the "Hospital Universitário Clementino Fraga Filho" (HUCFF), Rio de Janeiro, RJ, Brazil, from April 2000 to November 2005, by reviewing the medical records of patients with a history of upper gastrointestinal bleeding from esophageal varices that were in an EVS program for secondary prophylaxis. Patients who developed IEH as an EVS complication were evaluated in regard to clinical status (Child-Pugh class), coagulation profile: prothrombin time (PT) and platelets count (PC), endoscopic variables: number and intervals between EVS sessions, type of sclerosant agents (SA), concentration of SA, volume of SA, site of needle injection (intravasal, paravasal or combined) and variceal size.
An evaluation of the clinical, laboratorial and endoscopic features of the various EVS sessions in the same patient as well as in other patients reported in the literature was carried out.
The literature review was made through a MEDLINE (National Library of Medicine, Bethesda, MD, USA) search, using the terms "intramural, esophageal hematoma, sclerotherapy".
Only the cases well reported with regard to the clinical status, coagulation profile and endoscopic variables were analyzed for the purposes of our research.
RESULTS
During the referred-to period 1,433 EVS sessions were performed in 397 patients at HUCFF. The clinical diagnosis of the patients submitted to EVS sessions was: portal hypertension due to liver cirrhosis, schistosomiasis, portal vein thrombosis, Budd-Chiari syndrome and veno-occlusive disease.
Post-sclerotherapy IEH occurred in four patients (case 1, case 2, case 3, case 4), with an incidence of 0.28%.
Case 1 was a 55-year-old man, with secondary billiary cirrhosis (Child B7) and an altered coagulation profile (PT 61% and PC 42,000/mm 3 ). He developed a voluminous IEH after the 4 th EVS session. Case 2 was a 74-year-old woman, with primary billiary cirrhosis (Child B7), submitted to eight ESV previous sessions. Three small esophageal varices recurred 1 year later, when one more EVS session was performed and complicated with a voluminous IEH causing total luminal obstruction.
Case 3 was a 50-year-old man, with alcoholic cirrhosis (Child A6), and an altered coagulation profile (PT 65% and PC 12,000/mm 3 ). After the second EVS session he presented a huge IEH, beginning at the base of the tongue and causing pharyngeal compression, without respiratory distress.
Case 4 was a 29-year-old man with schistossomosis. He had a normal liver function and an altered coagulation profile (PT 80% and PC 76,000/mm 3 ). After the 6 th EVS session he developed a 3 cm IEH with partial luminal obstruction.
Clinical symptoms began a few hours post-sclerotherapy (1-3 hours), except for P3, whose symptoms started 24 hours later. Symptoms for all four included severe retrosternal chest pain, dysphagia, odynophagia and hypersialorrheia.
All patients received clinical treatment with intravenous fluids, opioids for pain and proton pump inhibitors. Platelet and plasma transfusions were given to P1 and P3.
Esophageal symptoms disappeared in approximately one week, and upper endoscopy (UE) after 1 month showed complete hematoma resolution in P1, P2 and P4.
Complications of IEH were present in P2, P3 and P4. P2 presented a hemorrhagic pleural effusion secondary to an esophageal-pleural fistula, with worsening of the hepatic function. She was treated with IV antibiotics, and in 3 weeks pleural effusion had resolved and hepatic function improved. P3 presented, 2 days after IEH formation, massive hematemesis and broncoaspiration, soon after a UE to allow the placement of a gastric feeding tube under directed vision. He died in less than 24 hours. P4 developed dysphagia for solids due to an esophageal stenosis, after IEH resolution. Dysphagia was promptly resolved after esophageal dilatations sessions with Savary-Guillard bougies. Using the terms "intramural, esophageal hematoma, sclerotherapy", from 1982 to 2006, 20 articles reporting IEH cases post-sclerotherapy were found in the literature review made through a MEDLINE search.
Clinical, laboratorial and endoscopic variables of the patients in the referred-to sessions and in previous ones are shown in Table 1 .
DISCUSSION
Endoscopic variceal ligation (EVL) has now replaced EVS in most centers of developed countries. Guidelines based on recent meta-analysis affirm that sclerotherapy should no longer be used in the secondary prophylaxis of variceal haemorrhage (8, 13) . Data from randomized controlled trials shows that EVL produces more rapid variceal eradication with lower rates of recurrent bleeding and fewer complications such as strictures and perforation (19) . In addition, EVL is easier to perform, while EVS is a technique in which efficacy and safety are tied to the endoscopist's skill (5) . However, in most studies, this does not result in an overall survival benefit relative to EVS (19) . Moreover, EVS carries a lower risk of variceal recurrence (2) , which could reduce the cost-benefit advantage of band ligation over EVS in the long term. This could be especially true in developing countries, where the costs of banding devices are extremely high.
Intramural esophageal hematoma is a rare complication of EVS, defined as a bulging dark-reddish submucosal mass leading to symptoms such as chest pain, dysphagia or hypersialohrrea which can occur just after, or until 48 hours after, EVS (10) . From April 2000 to November 2005, we reviewed 1,433 elective EVSs performed as secondary prophylaxis in 397 patients at the "Clementino Fraga Filho University Hospital". The frequency of IEH was 0.28% (four patients).
Nineteen well described cases were reported in the literature (1, 3, 4, 6, 7, 10, 12, 22, 24, 25, 29) . Eleven were males. The ages varied from 35 to 76 (mean 54 ± 12). The etiology of cirrhosis was alcoholic in 12, primary biliary in 2, viral hepatitis C in 2, nodular regenerative hyperplasia in 1 and cryptogenic in 1 patient. Prothrombine time varied from 55% to 100% and platelet count varied from 50,000 to 121,000 mm 3 . Sclerosant agents used included ethanolamine 5%, polidocanol 1% to 2% and sodium tetradecyl sulfate 1.5% to 3%. One patient developed a pleural effusion (22) , one had rupture of a hematoma without clinical consequences (17) and two presented a tracheal compression with respiratory insufficiency (1, 3) . All cases were managed conservatively, except those complicated by tracheal compression, the treatment of which consisted of an endoscopic incision of the hematoma in one (1) and a tracheal intubation in the other (3) . No deaths were reported. In our case series, three of our four patients developed additional complications, and one death was a direct consequence of a rupture of the hematoma. Of these three, one developed a hemorrhagic pleural effusion due to a small esophageal fistula, another presented an esophageal stenosis after resolution of the hematoma, and the third died 24 hours after a feeding tube placement under direct endoscopic vision. Although there is no formal contra-indication to endoscopy or enteral feeding in the presence of IEH, this incident corroborates the recommendation of some authors to avoid endoscopy even as a diagnostic tool (27) . Moreover, IEH generally is resolved in less than 7 days of conservative treatment (intra-venous fluids, proton pomp inhibitors and correction of coagulation defects), which precludes the need of enteral or parenteral nutrition. Although a few authors have used antibiotics as part of the conservative management of IEH (6, 29) , there is no scientific basis to support its use, and we recommend it only when it is associated with fever or other complications (eg. in cases with esophageal-pulmonary fistula).
The endoscopic features of the above cases are shown in Table 1 .
Due to the rarity of IEH as a complication of EVS, there is no prospective, controlled study analyzing the risk factors to the development of IEH. However, this review of our cases and of those reported in the literature leads us to interesting observations. IEH occurs post EVS without regard to variceal size, sclerosant agent, its concentration and volume, or interval between sessions, suggesting that those factors do not influence IEH formation. DESMORAT et al. (10) suggested that intravariceal injection could be the trigger of IEH [15] . However, it was demonstrated that nearly 50% of all attempted intravasal injections result in paravasal accumulation of the injected material (15) which makes, the analysis of the different injection techniques (intravasal, paravasal and combined) as a risk factor for IEH difficult. Moreover, IEH has been described as occurring after EVS independently of the injection technique.
Altered prothrombin time and a low platelet count were present in most cases. Only two patients had PC below 50,000, which is the proposed threshold limit for invasive procedures in the absence of platelet dysfunction (30) . However, it is well known that cirrhotic patients do have platelet dysfunction with reduced platelet aggregation (21) and adhesion defects that can already be present in mild liver failure (28) . This could be a possible mechanism that favors IEH formation and extension in patients with acceptable PC counts. (27) 5 th ? I/P Po (1%) ? ? Chen (7) 15 th small I STD (3%) 1 mL ? Desmorat (10) (24) 2 nd medium I/P STD (1.5%) 9 mL 4 days Li (22) 5 th medium I/P Po (?) 27 mL 2 weeks Jones (17) 2 nd ? I E (5%) 4.5 mL 6 weeks Benoit (4) 4 (6) 2 nd medium I/P Po (1.5%) 14 mL 3 weeks Meier (25) 5 th medium I/P STD (3%) 4 mL 4 weeks Adachi (1) 4 th no varice P Po (?) ? 1 week Favre (12) 4 th medium ? Po (2%) 25 mL 3 weeks I = intravasal; P = paravasal; E = ethanolamine; mL = milliliters; Po = polidocanol; STD = sodium tetradecyl sulfate; ? = not reported
An interesting observation -that corroborates the role of an altered structure of the esophageal wall as a risk factor -was that IEH was not observed either in our cases or in the reviewed literature, as occurring after the first EVS session. It usually occurs after the fourth one. Furthermore, the patients in our series had similar clinical and laboratorial features in all EVS sessions, suggesting that the more manipulated the esophageal wall is -due to previous sclerosant injections -the greater the risk of IEH development.
In conclusion, EVS is still widely used for variceal eradication, especially in developing countries, and IEH should be regarded as a rare complication that carries a good prognosis with conservative management. Although we cannot establish a causal relationship between variables due to the limitations of this observational study, we suggest that IEH occurs in patients who have undergone prior EVS sessions and that impaired coagulation could contribute to hematoma formation and extension through esophageal submucosa.
